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-__:Thrs Letter Health Consultatron (LHC) was prepared to docu:ment mvoIvement of the _
_ _'Envrronmental and Occupatronal Health Program (EOHA) in an exposure situation mvolvmg
_ elevated copper concentratrons ina small pubhc drmkmg water system m southeastern CT.

Statement of Issues

“In early January 2012 the CT DPH Drmkmg Water Sectron (responsrble for regulatmg pubhc i
drinking water systems) requested assistance from EOHA in responding to elevated copper
concentrations in a public water system serving approx1mate1y 325 people inthe fownsof
Hebron, Lebanon and Colchester CT. This LHC summarizes the exposures and risks from the
elevated coppet, describes interventions performed to reduce exposures and detaﬂs the o
commumty edueatzon and outreach act1v1t1es that were conducted

'BaCkgrotrrrd "

In late November 201 1 the operator of the Amston Lake Water System (ALWS) recetved a .
customer cornplamt of blue staining of plumbing fixtures and skin rashes following
showermg/bathing (CT DPH Drinking Water Section Pubhc Water System Emergency InCIdent
Report Form, 1/6/12). In response, the ALWS collected a tap water sample from the customer s
home, which indicated that copper was elevated above the US Environmental Protection
Agency’s Action Level for copper (1.3 mg/L). Two nearby homes were also tested and were
found to have copper. eoncentratrons above the Action Level Thls testmg was fellowed by ﬁrst
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draw water samples (tap water that had been sitting in the pipes for at least 6 hours) from 9
homes on December 29, 2011. Of the 9 homes tested, 7 exceeded the Action Level. The highest
copper concentration was 5.63 mg/L.. Lead levels were also analyzed and none of the samples
exceeded the EPA Action Level of 0.015 mg/L. The water system operator reported the data to
CT DPH’s Drinking Water Section and the Drinking Water Section immediately requested
assistance from the CT DPH ATSDR unit. Based on the copper levels in the water system, CT
DPH’s ATSDR unit concurred with the ALWS proposal to issue a “do not drink” advisory. The
advisory was issued on January 6, 2012 and an alternative water source was provided to the
community. Over the next several weeks, extensive copper and pH testing was conducted.
Treatment to lower the pH was performed and on January 18, 2012, copper levels were
consistently lower than the Action Level, pH levels were stable and the advisory was lifted.
During and after the advisory, there was a high level of concern among some residents about
health effects from copper exposure. To address these concerns, CT DPH’s ATSDR unit spoke
with residents directly, assisted with preparation of a fact sheet and participated in a public
availability session that was attended by over 50 residents.

Discussion

Exposure and Data Evaluation

Of the 12 homes tested in November and December 2012 (3 initial homes and 9 follow up
homes), 10 had copper concentrations exceeding the EPA Action Level of 1.3 mg/l.. The
highest copper level was 5.62 mg/L.

Historic water quality data from the ALWS indicates that copper levels were unlikely to have
been elevated prior to the time when customers first noticed blue stains in their plumbing and
made a complaint. This is because a drop in pH levels in the water system occurred concurrently
with the rise in copper levels in late November 2011. Prior to that time, quarterly and monthly
pH levels in the water system were within normal range. It is hypothesized that in late
November 2011, something caused a sudden drop in water pH, which caused copper to leach
from the water pipes. Exposure ended on January 6, 2012 with issuance of the “do not drink”
advisory. Therefore, the period of time when customers could have been exposed to elevated
copper was brief (4-6 weeks at most).

After the advisory was issued, water testing for copper, lead and pH continued. Samples
included first draw and grab samples. Grab samples were taken after running the tap for a short
while first. Samples were taken from a representative number of homes throughout the water
distribution system. The highest copper concentration measured was 10.1 mg/L, which was
measured in a first draw sample six days after the advisory was issued. As would be expected,
grab samples had much lower copper concentrations than first draw samples. However, there
were exceedances of the Action Level even in grab samples. Across the approximately 100
homes that were tested, about 4% of the grab samples exceeded the copper Action Level
(maximum copper concentration of 2.8 mg/L). In the first draw samples, 42% exceeded the
copper Action Level (maximum of 10.1 mg/L). Because these copper concentrations were
measured after issuance of the “do not drink” advisory, we assumed that no residents were
actually exposed to these levels.
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o _Publzc Health Impl:canom

‘Human and ammal acute and mtermedlate durauon t0x101ty studles stronaly 1nd10ate that the R
gastromtestmal (GI) tract is the most sensmve target of copper toxicity (ATSDR 2004) Case S
- study reports indicate an mcreased occurrence of nausea, vomiting, and abdominal painin -

- humans ernediately followmg mgeshon of copper-contaminated water or beverages at COpper

| S concentrations as low as 3 mg/L (ATSDR 2004, WHO 2004) Our recommendation to 1ssue the :
~#do not drink™ adv1sory was based on the potenual for customers to be- exposed to copper ©©

concentrations. exceedmg 3 mg/L which is inthe 1 range where acute symptoms cannot be ruled
- out. In addition, there was an anecdotal report of at least one ALWS customer (a ehlid) who -
vomited after drinking a large amount of tap water Aﬂer the advzsory was 1ssued res1dents
e were 10 lonoer dnnkmg the waier e L : :

5 Copper is not easﬁy absorbed through the skm and is not volatﬂe Therefore durmg the t1me

' that the “do not drink” advisory was in place, other household uses of water suchas -

- bathing/showering would not have resulted in any. copper exposures of concern (ATSDR 2004)
“As stated previously, there is good historic pH data to support the conclusion that the period of -
time when customers could have been exposed to elevated copper was brief (4-6 Weeks at most)
“Copper levels that people were exposed to could have produced acute symptoms such as nausea,
" vomiting, and abdommal pam but those symptoms would d1sappear when eopper exposure
Stopped . . . T . . :

_The liver and kidney are also targets of copper toxicity. However w1th the exceptlon of hver
effects in people with rare genetic syndromes’, liver effects are rarely reported in humans (unless
the dose is a lethal dose) (ATSDR 2004). One human study reported no liver effects after an
intermediate duration exposure to the equivalent of approximately 6 mg/L copper in drinking
water (ATSDR 2004). In animals, liver toxicity after copper exposure has been investigated in
several acute and intermediate duration studies. These studies indicate a threshold dose range for
hver effects in rats of 8- 16 mg eopper/kg/day (ATSDR 2004)

The hlghest copper concentratlon measured in ALWS water pnor to the consumptmn adv1sory :
being issued is 23 times lower than the dose threshold for liver toxicity in rats®. After the
advisory was issued, the highest copper concentration was still lower (13 times lower) than the
liver toxicity dose threshold in animals. Thus, even if someone disregarded the advisory and
continued consuming the water, the copper concentration was not high enough to cause liver
foxicity.

® Individuals with Wilson's disease, Indian childhood cirrhosis or idiopathic copper toxicosis are unusually
susceptible to copper toxicity.

? The hepatotoxicity threshold in rats is 8-16 mg copper/kg/day. For a 70 kg adult consuming 2 liters of water/day,
this threshold dose range equates to drinking water copper concentrations ranging from 280 mg/L - 560 mg/L. For
a 16 kg chitd drinking 1 fiter of water/day, the threshold dose range equates to drsnkmg water copper
concentrations in the range of 128 mg/i_ 256 mg/L.
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There is limited information on the renal toxicity of copper in humans but a number of animal
studies confirm that the kidney is also a target of copper toxicity (ATSDR 2004). However,
animal studies indicate that kidney effect levels are higher than effect levels for the liver. This
suggests that copper concentrations in the ALWS would not have been high enough to cause
kidney toxicity either.

Conclusions

1. For a brief period of time (4-6 weeks at most), customers of the ALWS could have been
exposed to copper in their tap water at concentrations that could have caused acute, G tract
symptoms such as nausea, vomiting and abdominal pain. These effects would have disappeared
once residents were advised to stop consuming the water.

2. Copper concentrations were not elevated enough to cause any other health symptoms such as
liver or kidney damage.

3. Residents do not need to seek any medical testing or follow-up as a result of their potential
short-term exposure to copper.

Recomimendations

No further actions are recommended.

Ce: Suzanne Blancaflor, Section Chief
Greg Ulirsch, ATSDR
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